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Abstract 
Large data environment is required to build a data mining system for O2O e-commerce. This 
paper analyzes the characteristics of large data era data, expounds the concept of data mining and the 
method of traditional data mining. Process: the use of the results of comparative analysis, it combined with 
the characteristics of the O2O data itself and the needs of modern people to establish a new privacy 
preserving association rules mining model. Through the theoretical analysis of the new data mining model, 
it can be found that the model can be used to protect the privacy of data mining, data mining can provide 
the necessary data support for the development of enterprises. Conclusion: it is proved that the data 
mining system is practical and effective. 
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1. Introduction 
In recent years, the rapid development of science and technology has provided a broad 
development environment for the economic development of e-commerce. The rapid 
development of e-commerce, but also to the electricity business enterprise has brought massive 
amounts of data, electronic commerce into the era of data explosion. From the internal 
management and operation data of the Business Company, the mass of information data 
generated by social networks, etc [1-3]. the amount of data generated by the electronic 
commerce is explosive development. The storm surge of user data has largely obscured the 
boundaries of enterprise data, which is created by the user to create a large amount of data 
thatis far beyond the scope of the current human. Research shows that the digital field has 
180000000 GB of data, business data is growing at a rate of 55%. "Big data" has become an 
important feature of the times. Effective use of these data is to promote the further development 
of the business enterprise. In the electronic commerce, the user data is about 60% per year. 
The average enterprise is 25%-30%, but the use of the data is generally less than 5%. The 
value of the electronic commerce business user data as the core resources of the new business 
model is not to be excavated [4, 5]. So the electric business enterprise is in the process of 
management to the reasonable use of user datainformation, using the appropriate method of 
data mining in large data environment. Using user data value analysis and analysis of user 
characteristics, according to the information obtained from the network marketing activities, 
improve their management level. Based on this, this paper analyzes the characteristics of the 
data of e-commerce users, and based on this, we construct a data mining framework based on 
big data technology, and put forward the data mining process [6]. 
 
 
2. O2O Electronic Commerce Model 
 
2.1. O2O E-Commerce Concept 
O2O (To Offline Online), that is, the combination of the Internet and the line of business, 
refers to the online consumer to the reality of the store to buy goods and services online 
payment of one consumers, and then go to the line to enjoy services [7, 8]. 
O2O electronic business model is the traditional development of the electricity supplier, 
this kind of consumer behavior has greatly satisfied the consumer's personalized needs, to 
provide users with a more perfect service. And businesses can through the Internet information 
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dissemination speed, distance, wide range of features, in the shortest possible time to gather 
strong consumption capacity, to meet the needs of both businesses and consumers. In the 
development of electricity suppliers to promote the business of the O2O to bring unlimited 
potential, strengthen the competitiveness of the line businesses, and O2O is not just a simple 
online consumer to lead the line store, it can do online and offline seamless connection, the 
maximum convenience of users [9 ,10]. 
 
 
 
 
Figure 1. O2O mode loop 
 
 
2.2. O2O Mode Data Features 
The traditional electronic commerce only includes the data of the online platform, and 
the O2O model, which includes the data of the line, the social related data, the related data, etc. 
Currently, the line of business online daily online information has exceeded two million, the 
number of stores has more than ten million stores, and the rise of O2O mode will attract more 
and more stores to develop their own online economy, so that the amount of online and offline 
data continues to increase. At the same time, according to the agency statistics and forecast, by 
2O2O, China's smart handheld devices will exceed 1100000000, so the O2O data with large 
data features, specific features are as follows [11]: 
(1) Body mass. Initially for the O2O electricity suppliers, the daily user updates and new 
user generated data level is the TB level, however, due to the addition of mobile Internet and 
social networks, its data size from the TB level jumped to the PB level, and even reach the EB 
level [12]. 
(2) Type. The data types of O2O are very rich, not only including structured and semi-
structured data, but also unstructured data. Among them, structured and semi-structured data 
include the user's personal information, the user's transaction records, and the basic information 
of the business enterprise's internal information and trading information. Non structured data 
include user evaluation feedback records, user behavior history, handheld device terminal data 
and social data on the O2O platform [13]. 
(3) Rate. The user data in O2O mode is generated by the user's behavior, which is 
often the data stream in high speed and real time. Because the O2O mode of e-commerce 
business cycle is short, the user preference information update speed, so the first need to 
analyze the user data in real time, and then provide personalized service to the user, O2O 
mode of user data in real-time processing has a high demand [14]. 
(4) High value. Because the core of the O2O business model is the user, so in the mass 
of data. 
Accurate enough to predict the analysis of user information, and found its relevance and 
potential preferences, the O2O business enterprise will bring great business value [15, 16]. 
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3. Data Mining Technology 
3.1. Definition of Data Mining 
Data mining is the process of extracting the information and knowledge from large, 
incomplete, noisy, fuzzy and random data, which is implicit in the process of people's prior 
knowledge, but also potentially useful information and knowledge. It can be simply said that 
data mining is the process of extracting or "mining" knowledge from a large amount of data. 
Data mining is a cross disciplinary field, which integrates theory and technology of database, 
artificial intelligence, machine learning, statistics, and so on. Data mining is the inevitable 
product of the development of information technology to a certain extent, and it is an advanced 
stage of the accumulation of data [17, 18]. Its illustration is shown in Figure 2. 
 
 
Figure 2. Data Mining 
 
 
Data mining tools are able to predict future trends and behavior, and thus well support 
people's decisions, such as the analysis of the company's entire database system, and data 
mining tools can answer such questions as what customers are most likely to respond to our 
company's marketing activities, and why the issue is similar. Some data mining tools are also 
able to solve some of the traditional problems that consume labor and time, because they can 
quickly browse the entire database, find out some experts are not easy to detect but very useful 
information. 
Data mining is a cross science field, subject to many disciplines, including database 
systems, statistics, machine learning, visualization and information science. In addition, 
according to the data mining method, we can use other techniques, such as neural networks, 
inductive logic programming, or high performance computing. According to the data mining 
Type or given data mining applications, data mining system is also possible to integrate 
spatial data analysis, information extraction, pattern recognition, image analysis, signal 
processing, computer graphics, Web technology, economic, or psychology. 
 
 
3.2. O2O Mode of Data Mining and Traditional Data Mining 
In the O2O business model, data collection and storage have big data characteristics, 
the use of traditional data analysis techniques can’t be used to implement the data better, as 
Figure 3. O2O data analysis and traditional data mining models are valuable information, but the 
two in the data analysis and development, but the big difference in the data analysis, data 
mining and analysis of large numbers of data size compared with the traditional data analysis, 
data mining analysis is relatively wide, compared with the traditional data analysis, which is 
more than the traditional data analysis, and data analysis is relatively wide, followed by 
traditional data analysis, data analysis is relatively wide, and large data analysis, and large data 
mining analysis, in addition to the traditional data analysis. In addition to the use of statistical 
data mining methods, but also applied to the artificial intelligence algorithm and machine 
learning algorithm, the analysis of the data more in-depth. Traditional data analysis only uses 
statistical method to analyze the data. This method has good value for the traditional electricity 
supplier data, but it is very difficult to effectively use data sources and complex data 
environment analysis method in large data environment. The traditional data analysis method is 
not suitable for O2O user data mining. According to the O2O user data characteristics of 
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electricity suppliers, for the enterprise from the mass of information in time to dig out the value 
of data information is one of the big data to solve the problem of electricity suppliers. 
 
 
 
 
Figure 3.The architecture of the data digging system 
 
 
3.3. Data Mining Method for O2O Business Users  
(1) Association rule analysis. O2O electricity suppliers to use the data in the existing 
data mining, from the user's data records to find its inherent relevance, analysis of user 
behavior characteristics, mining user needs, user segmentation, risk assessment and 
prediction, etc., in order to get the value of information. 
(2) Classification and clustering analysis. Classification analysis method is mainly 
through the same point between the data, and then the data according to different types of 
reasonable division, through different classification model to classify the data, the analysis 
results are mainly used in user prediction, user services. Clustering analysis is mainly used for 
market segmentation, through clustering analysis can find different customer groups, in-depth 
analysis of consumer behavior, through the purchase of consumer behavior, analysis of their 
group characteristics. 
(3) Social network analysis. This analysis method mainly analyzes the relationship 
between different groups, and it mainly studies the relationship between the users, and then 
describes and it measure these flow relations, and get useful information resources. 
(4) Change and deviation analysis. The application of this method includes more 
potential knowledge, which mainly uses O2O to discover, and process and analyze the 
abnormal information of the electricity suppliers. 
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4 Results and Analysis 
 
4.1. Data Preprocessing 
Users browse the Web site, and the Web log records the user's access to the site's 
information. The original Web log contains a large amount of browsing information. Many of the 
information are useful for analyzing the user's access to the data. Concrete data mining before 
the data are the following. 
(1) Web data filtering. Web data filtering is to remove data from the Web server log and 
the mining algorithm. Prepare for the following data mining. 
(2) Anti Internet spider. The so-called web spider is a kind of semi - automatic program, 
which is based on the breadth first search engine and the search engine to the world wide of the 
web. The behavior of web spider is different from those of human behavior, and the behavior of 
the spider is distinguished from the behavior of the user in the data processing. 
(3) User identification. A purpose is to identify a page request from the same user to 
create a session in a browse for a user, which is capable of analyzing the behavior of a user in a 
time period. 
(4) Session identification. Users may have access to the site in a larger EB W server 
log, which must be used to separate the user's access record into a single session, which 
means that the data can reflect the visitor's interest in certain types of products by means of 
session identification. 
(5) Path completion. In the user session identification process also need to make sure 
that the access log is repeated requests had been recorded, which requires path completion. 
Users in the process of browsing the web page, if there is no link between the current request 
page and the user's previous request, then the user may use the "back" button on the browser 
to call the cache in the page of the machine. Such access page mode may cause an access 
path loss, resulting in access log is incomplete, so we need for reasoning about the user access 
around the page, the topology structure of the site to complement the access path. 
 
4.2. Under the Privacy Protection Data Mining Research 
Privacy preserving data mining is a new research direction in the field of data mining, 
which is based on the premise of the non-disclosure of personal privacy. At present, 
researchers have to reconstruct the distribution of the original value, and then get the result of 
the classification. The reconstruction method mainly consists of modifying the original value, 
quantifying privacy, reconstructing the original distribution, dividing the interval, giving the 
conditions for the stopping calculation. 
(1) Modify the original value. First, the user provides the user with a modified data on 
sensitive information. Methods to modify these raw data include the use of a client or a browser 
plug-in, etc. Two commonly used methods are: 
We have classification of data. The method is to divide the data into a number of 
different properties, and the length of each interval can be different. For example, wage data, for 
the lower value of the "10K" for the interval, and for the higher values can be "20K" for the 
interval. Users can not provide real value, and only provide the grade of their. 
And we realize the raw data distortion. On the basis of the original value x, the random 
quantity R is added to the original value, thus the two kinds of random distribution are obtained. 
One is the joint distribution of random variables in the +a], [-a, the combined distribution, the 
mean of random variables is 0. The other is Gauss distribution, random variables are subject to 
normal distribution, mean μ=0. , the standard deviation is β. 
(2) Quantitative privacy. Quantitative privacy is measured by the measurement of the 
original data, which is estimated by the modified data. For a [x1,x2] interval of a data x, if it can 
be estimated from the C%'s privacy. The width of the interval (x2-x1) is the number of privacy 
under the C% level. 
 
 
Table 1. Quantitative privacy 
 Privacy 
50% 95% 99.9% 
Discrete type 0.5×W 0.95×W 0.999×W 
Joint distribution 0.5×2a 0.95×2a 0.999×2a 
Gauss distribution 1.34×δ 3.92×δ 6.8×δ 
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In Table 1, the W is assumed to divide the width of each interval in a discrete case. In 
this table, the data values are obtained by the three methods. Obviously, if 2A = W, the privacy 
of the original data is the same as that obtained by the discrete segmentation. If a increases, the 
value of privacy is also increased with the increase of. In order to be consistent with the results 
of the discrete segmentation method and the joint distribution method, the discrete data must 
increase the W value of the partition interval, which is to reduce the number of samples. Under 
normal circumstances, the privacy preserving mining algorithm is concerned with the results of 
higher degree of privacy. Because of the discrete type, the width W value of each interval is 
modified to a fixed value, so the accuracy of the results based on the discrete model is very 
different from the accuracy of mining results based on joint distribution transform. 
(3)Reconstruct the original distribution. Set the original data X1, X2,…, Xn random 
variable the sample value of X1, X2,…, Xn, the cumulative distribution function of X is estimated 
Fx. 
The average values of the distribution functions for all Xi are calculated: 
In the same way, the FX can be obtained by calculating the posterior density function 
Fx: 
If the sample size is large enough, the actual value is obtained by the above formula ƒx. 
Then ƒy is open, But ƒx is hidden. So the joint distribution can be used as an initial 
estimate of ƒ0x, Through the above formula, repeatedly modified, and ultimately to get ƒx. 
 (4) Standard for calculation. When the reconstructed distribution is equal to the original 
distribution, the calculation is stopped. At this point, we can compare the observed random 
distribution with the random distribution of the original distribution, when the two equal, that can 
be stopped. A series of estimates of the original distribution can also be compared when the 
difference between them becomes an hour that can be stopped. 
 
4.3. Application Prospect of Data Mining Application in Electricity Suppliers 
Big data era, information changes very fast, electricitysupplier market competition, and 
who has more customers, so who is the winner. Through data analysis can enable businesses 
to grasp real-time market dynamics, optimize the O2O business platform, improve customer 
satisfaction, so that the business according to customer needs to develop a personalized, 
economic services, stable customer relationship, and actively explore potential customers; in 
addition to the expansion of O2O value-added services, expand O2O business platform, and 
promote its healthy and stable development. Third party data analysis service providers can 
track the data through the online and offline, the user data analysis, to achieve data sharing. 
The deep analysis and extensive use of mass user data can greatly improve the maintenance 
and marketing effect of the old customers. Through analysis, we can also provide clues to find 
new customers, pre judgment or even control traffic. 
 
 
5. Conclusion 
With the rapid development of information technology, e-commerce has become more 
and more important in the commercial trade. It can find out the valuable knowledge, which can 
be found in the fierce market competition, and make the right decisions. However, there are still 
many problems need to be solved in data mining in the electronic commerce. For example, how 
to convert the log data of the server to the data format suitable for some data mining 
technology, how to solve the problem of data mining, and how to control the process of 
knowledge discovery in Web. With the development of data mining technology, data mining will 
have broad application prospects in the field of electronic commerce. It will lead the electronic 
commerce system to more intelligent, and make the customer service more personalized. 
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